The ArgoNeuT experiment features a 175 liter Liquid Argon (LAr) Time Projection Chamber (TPC) that was located upstream of the MINOS near detector in the NuMI neutrino beam at Fermilab. The project is part of the LAr TPC development program in the US and has helped initiate the development of simulation and reconstruction tools for LAr TPCs. In addition to its development goals, ArgoNeuT will perform several cross-section measurements on Ar in the few-GeV energy range. A total of 1.35E20 Protons on Target were accumulated and data analysis is ongoing. I will review the experiment and its status, as well as preliminary results from the data analysis.
Introduction
Liquid Argon (LAr) Time Projection Chambers (TPCs) seem to be a very promising technology for the next generation of neutrino detectors. This next generation will require multi-kilo-ton detectors, and LAr TPCs are an attractive option. These detectors offer high detection efficiencies and excellent background rejection and they appear to be scalable. However, the scalability has not yet been fully demonstrated. The ArgoNeuT experiment, a 175l LAr TPC was a first step to a R&D program in the United States. The main goal of ArgoNeuT was to gain experience building and operating LAr TPCs. In addition, the experiment collected data in an energy range relevant to neutrino oscillation physics. These data were used to develop simulation and analysis tools and the first physics results extracted from the data were recently presented. A review of the ArgoNeuT experiment will be given as well as a description of the data analysis and an overview of the first results on ν µ Charged-Current (CC) inclusive differential cross-section measurement by ArgoNeuT.
The ArgoNeuT detector
The ArgoNeuT TPC is a 90cm × 40cm × 48cm rectangular volume containing 175l of LAr active volume. The TPC was positioned in a vacuum jacketed cryostat. Left picture in Figure 1 shows the TPC about to enter the cryostat. The TPC consists of three wire planes with 240 wires each, separated by 4mm. The innermost wire plane has vertical wire orientation and was not instrumented. The second plane, the instrumented induction plane, has wires oriented at +60
• and the third plane, the collection plane, has wires oriented at −60
• . The wire planes can be seen in the left panel of Figure 1 on the right of the TPC. A 25kV voltage was applied to the cathode, creating a 500V/cm electric field. More details on the detector, its electronics and the cryogenics can be found in [1] . The ArgoNeuT detector was placed in the NuMI tunnel at Fermilab, just in front of the MINOS near detector [2] . Since ArgoNeuT's TPC is too small to contain the majority of the muons produced in neutrino interactions from the energetic NuMI beam, the information from the MINOS near detector will be used in the ArgoNeuT data analysis. This is an enormous advantage for ArgoNeuT since MINOS, in addition to provide information on the momentum of the muons, can also determine the sign of the muon from its magnetized detector.
The ArgoNeuT detector took data between September 2009 and February 2010. Data taking was very stable during over five months, only ∼ two weeks were lost because of an off-the-shelf cryo-cooler failure. A total of two weeks of data were acquired in neutrino mode, corresponding to 8.5 × 10 18 P OT s and the rest of the time was taken in anti-neutrino mode, for a total of 1.25 × 10 20 P OT s. Figure 2 shows the amount of POTs acquired by ArgoNeuT in comparison to the amount of POTs delivered. 
Data analysis
The ArgoNeuT collaboration uses an analysis software designed for all LAr experiments in the US. This software, LArSoft [3], was heavily developed by the ArgoNeuT collaboration, since it is the first experiment to have data. This software allows to reconstruct events from the raw signal on the individual wires.
The reconstruction chains starts with a hit construction and identification from the raw data signal information. Once the hits are identified, they are clustered with other nearby hits. Two dimensional lines are then reconstructed to identify the line-like tracks. Finally, a three dimensional track reconstruction is performed. More details on the reconstruction can be found in [4] .
As mentioned previously, ArgoNeuT uses the data from the MINOS detector to obtain the information on muons that escape the detector. At this step, identified muon tracks in ArgoNeuT are matched to muon tracks in MINOS. The details in the matching requirements can be found here [4] . Once the matching is successful, the charge and momentum of the muons are extracted from MINOS data.
Cross-section measurement
An important goal of the ArgoNeuT experiment is to measure neutrino cross sections on Ar. The first natural measurement to be done with the data is an all-inclusive charge-current measurement. Indeed, such a measurement is totally independent on channel definitions and is minimally sensitive to final-state interactions (FSIs). As seen in Figure 3 , all the different types of CC interactions have in common an outgoing muon. In addition, further cross-section measurements can be compared to the CC-inclusive one to help disentangling the effects of FSIs and nuclear modeling. In order to provide kinematic information, the differential cross section, in function of the outgoing muon angle and momentum is a very useful measurement for theoretical predictions. Normally, the double differential cross-section ( dσ dθµdpµ ) would be calculated, but in order to do so, high statistics are required. Since ArgoNeuT only collected two weeks of neutrino data, only one dimensional differential cross sections ( The total CC cross section as a function of neutrino energy is also a useful measurements. However, due the modest size of the ArgoNeuT TPC, events are rarely fully reconstructed and it is therefore not possible to reconstruct the total energy of all events.
All the details of the analysis and results of the CC-inclusive differential cross-section measurements can be found here [4] and will be available in a paper in preparation. In this proceeding, only the differential crosssection MC expectations are presented. Figure 4 shows the CC-inclusive differential cross-section predicted from simulations in function of the muon angle (left) and of the muon momentum (right).
Conclusions
ArgoNeuT ran stably for over five months, collecting an impressive sample of neutrino and anti-neutrino data. The two weeks of neutrino data has started to be analyzed and the simulations predictions for the ν µ CC-inclusive differential cross section were reported here. More results will be presented in a paper in preparation. Future analysis will allow channel-specific cross-section measurements. The sample of anti-neutrino data, containing about fifteen times more statistics, will also be analyzed in the near future.
This measurement also demonstrates that the LArSoft software is operational and ready for further analyses. The ArgoNeuT data will also be used to look in details at FSIs to study nuclear effects. [4] 
